The transcription factor Islet-1 marks a progenitor cell population of the second heart field during cardiogenesis. In the adult heart Islet-1 expression is limited to the sinoatrial node, the ventricular outflow tract, and parasympathetic ganglia. The regenerative effect in the injured mouse ventricle of thymosin beta-4 (TB4), a 43-aminoacid peptide, was associated with increased Islet-1 immunostaining, suggesting the induction of an Islet-1-positive progenitor state by TB4. Here we aimed to reassess this effect in a genetic model. Mice from the reporter mouse line Isl1-nLacZ were primed with TB4 and subsequently underwent myocardial infarction.
aminoacid peptide, was associated with increased Islet-1 immunostaining, suggesting the induction of an Islet-1-positive progenitor state by TB4. Here we aimed to reassess this effect in a genetic model. Mice from the reporter mouse line Isl1-nLacZ were primed with TB4 and subsequently underwent myocardial infarction.
Islet-1 expression was assessed 2, 7, and 14 days after infarction. We detected only a single Islet-1 + cell in 8 TB4 treated and infarcted hearts which located outside of the sinoatrial node, the outflow tract or cardiac ganglia (in~2500 sections).
Two cells were identified in 5 control infarcted hearts. TB4 did not induce LacZ positivity in ventricular explants cultures of Isl1-nLacZ mice nor did it affect the density of LacZ + cells in explant cultures of nLacZ + regions of the heart. In summary, we found no evidence that TB4 reactivates Islet-1 expression in adult mouse ventricle.
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| INTRODUCTION
Regenerative strategies might represent new therapeutic approaches to heart failure, which is still the leading cause of death in the western world. leads to severe cardiac malformation, 6 substantiating its crucial role for cardiac development. In contrast, Islet-1 expression in the adult heart is limited to very distinct regions 7, 8 : cells of the outflow tract and parasympathetic ganglia as well as the sinoatrial node, for which an important functional role of Islet-1 has recently been established. [9] [10] [11] [12] Thymosin beta-4 (TB4) is a 43-aminoacid peptide which derives its name from the fact that it was first discovered in thymus. It is, however, expressed ubiquitously and present in most cells at high concentration. 13 Initial studies focused on its role as an actin-sequestering molecule that inhibits the polymerization of globular actin (Gactin 
| Experimental myocardial infarction
Myocardial infarction was induced by permanent ligation of the left anterior descending artery (LAD) as previously described. 28 Mice were isoflurane-anesthesized (2.5%) and mechanically ventilated.
Animals were assured to a warming platform in a supine position. Control animals were injected with PBS. Mice were sacrificed 2, 7, and 14 days after LAD-ligation by cervical dislocation. Hearts were then perfusion fixed with 4%formaldehyde in situ, harvested and washed in 0.9% NaCl. 
|

| Immunostaining
Sections and cells were blocked in a solution containing TBS pH 7.4
(50 mmol/L), FCS (10%), BSA (1%), Triton X-100 (0.5%) for 1 hour.
Immunostaining was performed at 4°C over night for the first anti- DRAQ5 1:1000 (Biostatus limited BOS-889-001-R050) was used to stain nuclei. Confocal laser scanning microscopy was performed with a Zeiss LSM 510 META system.
| Infarct size measurement
Sections from infarcted hearts were stained with Picrosirius red and examined with a Zeiss Axiovert 25 microscope using a x1.25
objective. Images were captured with a Jenoptik ProgRes SpeedXT X-Gal 
| Cell cultures
Cell culture conditions were adapted from Smart and Riley. 29 Hearts were harvested from adult Isl1-nLacZ mice, minced and placed on cell culture dishes under sterile conditions. The cultures were then incubated up to 14 days at 37°C in DMEM, fetal calf serum (FCS, 15%), PenStrep (1%) and TB4 (100 ng/mL). Culture medium did not contain a TGF-b inhibitor. 29 Control cell cultures contained medium without TB4.
3 | RESULTS
| TB4 effects in vivo
We first analyzed the effect of TB4 on the healthy myocardium in Isl1-nLacZ (n = 3) and WT (n = 3) animals. Mice were treated with TB4 (12 mg/kg body weight, i.p.) over the course of 7 days. TB4 treatment had no effect on body weight, and the animals showed no We then evaluated the effect of TB4 on Islet-1 expression after myocardial injury. LAD ligation was performed after 1 week of daily TB4 administration (12 mg/kg body weight per injection).
Following LAD-ligation TB4 was injected every other day. Hearts were harvested 2 (control n = 1; TB4 n = 2), 7 (control n = 3; TB4 n = 4) and 14 days (control n = 1; TB4 n = 2) after myocardial infarction ( Figure 3A) . Infarct size was small in TB4 primed hearts and control animals (4.74 AE 0.99% in PBS treated animals vs. 5.58 AE 1.38% in TB4 primed mice). Altogether, approximately 4000 tissue sections were analyzed for nLacZ + structures. Again, we found positive cells in the sinoatrial node, the outflow tract, and cardiac ganglia. We identified 3 nLacZ + cells that could not be ascribed to any of these 3 structures ( Figure 3B ): a single cell was detected in a TB4-treated Isl1-nLacZ mouse 14 days after LAD-ligation. This cell was localized in an epicardial tissue adhesion. Costaining with DRAQ5 revealed a nuclear localization of the LacZ-signal. Adjacent to that cell, a second blue signal suggested another nLacZ-positive structure. However, this structure did not stain positive for DRAQ5 ( Figure 3B ). The other 2 nLacZ + cells were detected in control-injected Isl-nLacZ mice 7 days after infarction ( Figure 3B ). DRAQ5 confirmed a nuclear localization of the LacZ-signal in both cells. We initially considered more cells in the infarct region to be nLacZ + . However, a more rigorous evaluation revealed that those cells either showed a cytosolic LacZ-staining pattern ( Figure 4A and B) or were located in the outflow tract ( Figure 4C and D) .
| TB4 effects in cardiac explant cultured
It has been reported that TB4 upregulates Islet-1 in explant cultures from the heart and eventually leads to the differentiation of epicardial cells to cardiomyocytes in vitro. 29 We therefore also investigated the effect of TB4 on outgrowth cultures of heart pieces from controversial discussion of the role of TB4 in the heart. 17, 18, [30] [31] [32] [33] [34] Interestingly there is conflict on its role during development as well as on its therapeutic potential. Our study focused on the expression of Islet-1 after TB4 treatment and was not designed to evaluate de novo cardiomyogenesis or the therapeutic potential of TB4 in general. In particular the number of animals used in our study is too small to draw conclusions about functional effects or infarct size.
Yet, our study is in agreement with a recent publication that did not detect an increase in Nkx2.5-positive cells after TB4 treatment in injured hearts. 34 The fact that we did not detect nLacZ + cells in the ventricle supports our previous findings and suggests that possible regenerative effects of TB4 in the injured heart are independent of reexpression of the transcription factor Islet-1.
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